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Mnimmtfr-jmAmMztzimT&AmMtfjmz 
xmm<Dmmcoumt(Dm^± 2 omi&fax-$>?>m&m. 

[hS#S 6 ] liugBxy 5=- V^'te^xy h xy 5=- >i7*T* 

[ft &m 7 ] huBBx y ? y-y& k 7 xy ^ >^-o& 

[0 0 0 1] 

[?PJ©M-t38««] *fgnj(^ WWb^^JS^ 
[0 0 0 2] 

> (TPD) &£"©,1^l«M#)&£i£5iKcfcU»$li: 
U S'bKT^^y 'J-/— (Al q3) &£*© 

m^t/M £ ^ brail U 3 <b f CM g & £©ft V 

mm&'h-zK&mmM m^&xwm wm\stzm*. 

5: m-f 5 t?, 1 0 V nM©®ET'ife 1 0 0 
IS[1 0, 0 0 0 cd/ra 2 i: t^xfeTffiv «^f#£>*iS 3 

[00 0 3] Cl©±5&WaEL^©*->>l4£A1l1i 

^*-jvz&< ax-rs ^©^ws&T'&s i:#x.^nT 
s s 

[0004] z.<D&o&m.WMM£bx, I TO (ggh* 

-ymiu a) , i zo ge^k-tm^^' 
s„ ^T-t; i to«®*. 9 o %&±(D ■ssmyem&m 
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i o q/dj^t©^- hmftitmvftimwmmt 
u-c. mm^^-fu^ (lcd), m%m^ *m 
mm(Dmmmmti,xm]£:«m^tix^o. mmE 
l m^cDfr-jv&AWM ti>xt, mmM s nx v ^ , 

[0 0 0 5] i:C3T\ ItaEL^-^x-f^^U-r^ 
#^T*&*U#/r5£©-tr ^ > hJ^K^ie^i-S «fc o 

ofj-zMS. *-jmxm^ mj-rnxwrntz. 

So 

[0 0 0 6] fcr***8£3fc02FScT*«. ^SV7>^trJ; 

-~y^ntz^-jmxmm(D^y->weix mm 
^bsstxt^o^o -©/c©, #0Hng6i- 

7 5 9 6#^flL OT¥3 - 2 5 0 5 8 3#^ffi. |inJ 3 
- 2 7 4 6 9 4#^«L IrI 4 - 5 1 4 9 4#^^{rfa 

[0007] m^imsiz^-txv^ wm 
ibn-e©_h(cs i o 2 , *y^§ K*oifiB*W3^5»«c 

S^WMll^fiKIl ■ /^-->^/&-tSo 3©, JB 
Wi^Il^m^©^^ - >l- JFM UT, H6^gp 

z. t: iz J; »J , jS»ft«c«^^— >m#{KRTi6i: 

&o/co 

[0 0 0 8] U*»U C©J:5^«Bttfilil»«:fiHK1-* 
^ m$JMtf s t<Dft£Wz&mtt{; U , MMfctS 

*^1-Sfc©©^-7.*ig5Jli:U HHWJEc^-fT. 
7 M ±© ^ffia & ^ST * S 5?H £ & o T v > tz o 
[0 0 0 9] 

^^^^-^ia^iaW©^ 7,yw ^©M/tJ* J 
[0 0 10] 
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(1) ~ (7) ©flifcfc«fc»J*£$*iS. 

(i) mLt^-jmxmmt. m^mxmt. 
nsiBK laap* ^ u £©iaasfc: mri a*-;i4iAft 

CDftffiCD{4g£c7)^7!>S±2 OnmW3T*&S±8B (1) © 

(3) BuaBCmfc, 'J>%<£1bmfclzffln-tZ&ft& 

T-'*-mzMmztrc^z>±s& (i) (2) ay 

( 4 ) m$t'r~-^-i*m&.(Dj$smKMvx 3 0 - 8 

0tfW>fcg«:*f-fS±8B (1) ~ (3) ©vvj»*l*»ffl* 
$ELSH% 

(5) ^^^CDaffi&jfr^cTV^ — >Ciyf> 

(6) BOlBxy^V^fi^xy hx>;/^>^-e&5_L 
IB (5) ©*«EL*f©JSBfcErJ& 

( 7 ) nuSB^y H5-f ^ >^e**±8B 

(5) ©tiE hM^m&jsm. 

[0 0 1 1] 

-♦(2)W^M6m-»(3)/<^-— >^-»(4) I TOX.-/ 
^>^*-(5) l^* hPJ^-»(6)J5tff^(7)S^-fi»^ 
l»-»(8) l^* h«&&-(9)>**-->^-(10)»|H*6» 

1x7 (11) i^>** hi"J@H-»(i2)gfc^t, 1 2 

J*. (1) hi^(2)7^-^>^(3)Stexy 
^>i/-(4)}$fe}f>-»(5) I T03l||«B^K-»(6)^^ 
h««-»(7)«e^i:. 7Igm 5X@ti5^T'# 

IHBSIM^^a^fetot-^ilB^^je i: & £ fcab. 
[0 0 12] 

[0 0 13] *IW!0«IBEL*^*. aSKhfc*-^ 

n*: 1 mpxtnmmmt &*u mmm&iz*-jmx 
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[0 0 1 4] msi 1 tfcwmE l« (*-;i«Ai 

3^T-t<J;<, atSM^t LTJi^AH ^7.^5^ 

S„ fcflrtr-f3WiS i O* b&'P&ft L/"C 

V 5 0 ~ 1 0 0 nmCD3EH#W £ lA \ 
[0 0 15] 36K£«ittf>*l-SiafiPKl±. *-;vaiA« 

t (DmsftZ L < »±± 2 0 mOJUrt. ± 1 0 nm^l^t? 
**Wi«tv\ J:U#*L<ttflWI©«jii** S^S 

tf -^Ub©»$ 5:*i-nfim < . 5 0 nmJiJLbW- 
*U<, =t'J»*L<{*5 0~5 0 Onm, #{r 5 0-3 

0 0nm<D$gHaW£U\ JJg»5: 1 5 Ovm}iK±ft?>Z. 

£&S„ 

[ooi6] ^-jmxmm^mi^-t^m^ mm. m 
«i*w*u<, i to «BH-^iMb-r>^!>A) , 

1 ZO (aM&H-^BMb-O^A) , ZnO, SnO 

(@H-^b-f>^A) . 1 ZO (UES&K-^b 
-f>i/*^A) *W*U\ In. 0 3 IZ^USnOi CD 
wt%t?l~2 0%3&*#SU<. $t>{r(i5~ 
^ 12%AW*U\ In, O* (r^-UZnOcD^Jt 
wt%T* 1-20 %ifH&£ls < , $ K**5 - 1 2 % 
imt. U V \ Offlitr. S n , Ti. P b f)d««©i 
■C, iMt4Wft»K UT 1 wt % WTl^ V t» «k v \ 
[0 0 17] *-MAlll«fi:J:ottM 

#*U\ I TO. I ZO«ffi©Jg^7./<y^«:ffl 
^F*U<[*In 2 O a l:SnO s ^ZnOfc 
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<{£0. l~4W/cm' (D^BH*W*bv\ qt^DCT. 

$?£U<f*0. 1-10W 
/cm\ !NfHO. 2~5W/'cm J <DilliaT**S„ *fc, j£ 
BSl'— M£2~ 1 0 Onm/min , 5 ~ 5 Onm/min 

[0 0 18] 7./^ViSf^i:UT{ii|#(rPfi^-tSt,<DT' 
Ar, He, Ne, Kr, Xe§©*Stt# 

5M?0. l~2 0PMUrC'«fcV\ 

[0 0 19] m&lZW®*%tttZ>^&£ UTf£ «r£S 
flfiJ^tvSfecDT-ti^v^ <7x*y h^cteK^-rxy^ 

[00 20] b^fi^m^lf-A^ tfQS&JHsK 

©JRWfc «fc oT-e®»»ffi*^ib* «t 5 

[0 0 2 1] httmti UTf*. jX!M* 

y^ktnx^a-^nny^y i/— k **yyf> 
x y >y 7 - ?k y ^ 5=-;^ >x >*s 

* * 7 y /WMta^ 7* y $/$»io< * 7 y - 
h -ol^-jvt^ y i/- b^ffl^#. ^dd^ ^wb* y 

[0022] yy^7 7-f«ii(i iim. ±fscDJ;-5 

Si0 2 ^©xy^V^&JfeU ^om.WT.Y* 
[0 0 2 3] -f&;b*>, ±8B©U^MRfe»f^©/^ 

[0 0 2 4] l^/7> h***#7irc&3i§3\ 5|cgg«fr 
[0 0 2 5] mtfefiL StRKSIofcl'^* hflg&ftSEflg 
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g3SRtntf «k < » HiO : HF : CHsCOOH=5 : 
1 : 1 OW'OXK HFI, NH, F/HF/H 2 Ojffift 

[0 0 2 6] K7-fX7f >y^UTWB^tlT 

<*^Htjsi5Ti§Bias»?-rtui«fc<. sf« , chb 

r 3> C F4 f^lf^S. 

[0 0 2 7] xyf^OSMim ^f|--^o^T 

[0 0 2 8] 5^^, *3Bq8®#»EL*^©»3a3«t- 
[0 0 2 9] $fe-r> ®2{C^i-J;d^^Sl±^^^7. 
hJBftfl^©^^— • S»U *^SP^ (B 
[0 0 3 0] -e^ft. H4»r^t«fc-5{z|6Kl«:Xy^- 

y#w§Lu mm 1 ^mm*. ahx.. m^m- 

Jf */c{im-??tA^i 2 4^fli1-S 0 iti: 1^^7> btf 
X.H ^^«k'JWIi¥8- 1 4 7 3 1 

[00 3 1] mjIBffitSf^FM^tl^iyigP 1 a 

««. "3 * U fflflSP 1 b 5: f-^-ttt«t§ 3 i: *W 
* b v \ Mgp 1 a cDffliJgp 1 b £ ■r-/<-3|*£J&fc1-3 - 

90° «ku^*<JSE*. t^oT. ■€-©±-cjsnjt«nfcw 

[0 0 3 2] {Rijgp 1 b ©x-^-ftit 0 »*. ^t?* U < 

stsiro^ist^UT, 0 = 3 o~8 omcoft&tm 

[0 0 3 3] CWi^jlT-^-^tSfttb-c 
tlXfi #. ^ii: UTIHIgP 1 a©«|fiP 1 b {ix-^-tK 
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i:LT, (H*.«SF. H-Ar+Oi «5®iB&^«:#* 

t»©T?»iAv\ aiA-tso* ajtt^^-rsffl'JSP 

fe*§Srt-ft«.fci/\ fcfc\ aUTOi «Mtt±SF. +Ar 
[0 0 3 4] #S»JI!©*f|iELjjf?te. aSBLJbfc*— ^ 

n^iffl^^wawt^w-rso wast*, -ttwrn 

< t& 1 0©*-;WflB8JBi3 ct tfBBfcH fe * U * 

£*ts„ 

[0035] MmmT'imznzmT&AmmcDffijm 

*W*l/<. «*.«. K, Li, Na. Mg, La. C 
e, Ca, Sr, Ba, Al, Ag, In, Sn, Z 
n, Zr, Cs, Er, Eu, G a. Hf, Nd, R 
b. Sc. Sm, Ta, Y, Y b fS©&|j|7C*iWfc. * 

BaO, BaS, CaO, H f C, LaB., 
MgO, MoC, NbC. PbS, SrO, TaC, T 
hC, ThO s , ThS, TiC, TiN, UC> U 
N, UOn W2C, YzOa, ZrC, ZrN, Z r O* 

*:«>K{i, &B7C*£^tf2fi!fch 3$#tf)£^£Jl 
^SCi:*W*L/V\ £*fe*i:L.Tl*. 09A.MEA1 -C 
a (C a : 5~2 0at%) A 1 • In (In: 1~1 
0at%) , A 1 • L i (L i : 0. 1-2 0at%5fc 
M) , Al • R (RteY, S c t*M&±3H7C*4* 
•t] ^©7>>l/5 — 9 A^&^I n • Mg (Mg : 5 0 
~8 0at%) «Wff*UV\ znhCDtpX't. §CA I 
ili^Al -Li (L i : 0. 4-6. 5 {tzt£L6. 
5&^£T) at%) (L i : 6. 5-1 4 at 

%) , A 1 • R (R : 0. 1~25, flrfcO. 5~2 0 
at%) mcDTJV$-V^£&tfE$mt)tfm£.Liz< 

f*. iim-roJ;^^m-TaiAiS11t«<feR £-&&fflV^ 
3„ Cti5>©ft*Ba»(*4. 5eVJJJl,T1?*U, W-tt 

[0 0 3 6] «?^«ffi©JjHKK*^#ftfe/Bv^S 

tttMvx. x/iy * *n*w^m*m^mm\ * 



mm & §• s ^ y - v&ws- w®f ^ffi^ 
t it— try h iL<Dm$.<DXv\$.'p-& < . mm&ok o k 

[0 0 3 7] ^^y^tS^J: yj^*n^*?a£AtSffi 
©iiA* s *^^^<. ^b*«gejett*«Jt <> JWHIr© 

[0 0 3 8] 7,Ay#m<n^V*tf7-V>Bt)\Z. W 
L<(i0. 1 — 5 Pa<D^EH*W * U < , Z-Oflmv** 
y 9 tf7.(Dg.t) & HE®5-f 5 3 1 iz J: ij , buBB$5H1© L i 
ii? iiJtCDA 1 L i^&^fcf#S::i;;^T'tS„ 

S 3 i: «k D , _hSB L i j^g4uI24*i-§€-7-}4 A®i 

hMfEMK0ffid $ 2 0~6 5 Pa • cmfcifWttJSfflt 

[0 0 3 9] W>y9iS?J& a*©^ydf»acffi 

J» [0 0 4 0] ^y^hUTJiRF«aR4fflV^£S5« 

as^^y ^j^¥*;flri&t»****. i$j]fu- h©»jw*^s 

^T** »A **E L 3R^««t#^©^ ft < t 

C^^y^^(D®^i:LT{i, ^*L-<{*0. 1-1 
0W/cm 2 , ^(C0. 5 — 7W/cm ! (7)jii5IIB-t'fe€.„ * 
/c, bfi5— 1 0 Onm/min , 1$l:l0~5 0 

ran/mi n CD3EHB*W-* Lt\ 
[0 0 4 1] *^^«fiBSHHW)»*»*. *?ffiA4+ 

^ U<{i3nmJ^±i:-rn«ctV\ */c, ^CD±Rg{jfiKt£!ft 
v MSJJMff 3-50 0 nmSg i: "tttf^ 

[0 0 4 2] *fenj3©«EL^ti, M7-?iA1S@(D 
i» S„ :W[|gl£ A 1 , A 1 &J:tfi3&&IB (fe^£ 
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L/T i *m<) . T i *fc»iaMfc*-*> (T i N) ©V> 

wt*§£, ^n^mmmm^tj:^ ^t,, ai : 9 

0 ~ 1 0 0 at%, T i : 90-1 00 at%, T i N : 9 

o~ioo mo\%m!M^^nx^^zt*m^.^\ 

1 t T i ©«^T?14, T i ©*fr»i 1 0 at%^T*W 

«tv\ wcai, a i fciusi^pf*. ^©aemm 

BfftttaW<, £M«LT©?iim**A£v\ TiN 
J*. -e^b^iHftiftS*^ l 0%gl£flaffifl/CV'>-C*»J: 
v\ £<bt~, A l *5«fctf38£&JR©£fctt. 
#l:Sc, Nb, Zr, Hf, Nd, T a, Cu, S 
i, Cr, Mo, Mn, Ni, Pd, P t tJ itfW^F 
&, # * L < f*C tibcomftf 1 0 at%JiCF, # K 5 at 
%&Tf. Ww2at%jy.T**l/TV>Tt.«kV\ 

[0043] mmMnm-zi^ mm*$mt>mk 

©, -%iSk±<omi! #*U<l*5 0nmJa 

±, $ fj(r 1 0 OnmJ^JLh, 1 0 0 ~ 1 0 0 0nm©$g 

< «e S.fc«>, $—9 7j» y h ©j£K£|g**iff < «e o T L 

ffl5aii^C(^ MSlOO~500nm igjg, ^©fl!i© 
Bei&Hfl ii UT«ll$tlS«^fctt 1 0 0 ~ 3 0 Ora® 

m-2 1 LTfi, tt£MRtt&v->*s 51^ i o 0~ l 0 0 
OranSgi:i-t«i«fcv\ 

[0045] fg®»£c, itmrnwrnzmAx. s 

iO, «©ftg|MttBk f7DX J^4^7yM 

Jfi£te5 0~l 2 0 0nnpg«i:-rs o ftfiBBtttiirgEUfe 

j£, P E C V D&mtz J: ij JIM1-;}af£«fc V \ 
[0 0 4 6] £t>K, *^#«U^flffi©»fb&Bfr<* 
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[0047] mmmzWf&Anmtjm-t 

[0 0 4 8] 

e hmytmT-i^ m^^xwMt^-jmxmmt zn 

nm*J». ft«m§l&4 eVJSlT©#a9flMWB ^ tmtZ* Z 
JO iELiW^-V-V^C =&«WMWffc8Wr* 

•a m^mjmfommmiyXi^m,bxm i )WLo z 
ta*r-t, ffimm&DmmELmttMmr&zt** 

[0 0 4 9] tWB*?^^©i9*f«i©&ISi: LT 
tt. !Nf(cpi^-rS : t©T'^v^f*U<{iT i, A 

1. Cu, Ni, A g> Au, Pt, Pd, I i\ C 

r. Mo, W, T a.m(0mmM7iM. 

?A (I TO) , 36«H— ^-O^A (I ZO) #© 

[0 0 5 0] £©±5&Wf*J!©ff£tt. M^A?: 

5 0~ 5 0 Onm, #H 5 0 ~ 3 0 OnmCDUBB^W* L/ 
v\ #«#;jil*ffl^€>^S©®5»{ii x l o 3 ~ l x 
1 O" 6 Q • cm(D^B0A^*L/V\ 
[00 5 1] i©#*f«ifSR»Ss«F^«koTt.^1? 

[0052] ?mmtm<D<±mMWL% 4 evttTtt* * 

BKMSjfcUTf*. ^JAti MgO, CaO, SrO, B 
aO, L i 2 O, Nai O, Kt O, Las On , Y« 

o 3 , ceOz mmfbn. »*u<ti, M g o, c 

aO, SrO, BaO, Liz O, N a* O, K 2 O, 
La* O* ©1®, *^2®J^±^W^tt5 0 ^© 

40 «k otsmm* 2ajeJLtfflv>*JB^-t©fi^jti*ffijfrt: 
* u , * 3 ©BKti8»a5iiiMb^fiaMB«T?#ffir 

< , 1ufE4MBfiRK**UT± 2 0 %SS©ieEiWt»*tUi 

«tv\ ^©j:5&iMe«ft»*©aMi*»©»aE»i. xr 

4 eVJ^T i:"TS3i:(ciU, ®-f©?±A^^± L. 
[0053] ^©49 t»m)f & 5 v ^(411^ 
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[0054] C <D J; ? fttt*IBK#*4 emT©#««# 
jfCDff$(i5nm5l<MT*fe';> # £ U < 2 nm^r, £U 
* U < (4 1 ~ 2 nm©$5HHT-*5„ J¥S 5 ranJ^±(DJ® 
^. h <]: 5^?lWg*^©m^<D&A**E 

Itii&S,, Jfi£**2nmJ^Ti:&-5i:, h>^;v?iim^«k 

[0055] z<D$mmbmimmim~±^Tt,Mm jo 
[0056] jue#«#w cm«AD ^N?«f*w 

(0dAtfLai 03 ) fc©#?^©Sfgfc 

U < f£ 1 ~ 5nmCDfgS|*^J;V\ 
[0 0 5 7] JLcDJ;?^ fg^StK*l#J{^||T-*S 

W<DW-% fi. 5 0 nmJ^±. U < (4 1 0 0 nmJiLh^-t 
fitfflWtel 0 0~5 0 Onm(D|giaiT' t kV\ 

[0058] mmmt L^©*^i©ti8E 
a i «5©3ss±»wT i &sueu &m 

u $p>^ t p d#<die?l£a • imm zmm u * 
©±{r i zom<D*-)ut^mM*^v2mz.-oim 

&€>„ 

[0 0 5 9] Z<Dtz.& fiELJ|fMl:7^M 

t7-f^-4:**B!HBIS3u2:i:!Sc«j > r-r 

[0060] ^ ^rnxDELm^imtthnzm® 

[0 0 6 1] JDtlBli. * OEH) 
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[0062] ^-jmxtmmix *-j\%&jffifrb 
[oo6 3] wemnm-z* fr-jmxmmmomate 

KioTfcilfcaa* Sffi'fiT, 5~5 0 0nn®JS, ^{11 
0~3 0 Onmi:-fS-i:a*#£U\ 
[00 64] ;W£AWfi£JB©ff 3 « «fc tP®?ffiAftni 

jB©jp^isigst>u<tti/i o~i ofgsst-rn 

*<ft\1Z>®&\^ aAWtt 1 mnJULh. N^USti 1 nmJiU: 
ii-rs©*^*Lv\ iOi:i-(D?±A®. ^MiicDff^ 

OJJRI*. aAHT'5 0 OmniSlS, i»3llSt?5 0 

[0 0 6 5] ^f§PJ«*^E L*?®fBy£«^»4fSy6« 

«k 5 «C»3te1*»K £ UTf*. 6 3-26 

4 6 9 2-g^fcBfla*3;ftTV^«fcS&ft£*, «A« 

x (s-dfVyy^H T^5^<7A^©8-=3ry yy 

®^'J>ii#k Th77x^7^^'xx 7>h 

«W¥*S|6(f 2^1:14 #M¥6- 1 10 5 6 
9#©7x=^T>h9-b>»NM*C #)H¥6-1 14 
4 5 6-^CDxh77y-^7 1 >SI#^# ! &fflV>S^i: 

[0066] */c, ■eneir«e)t*«flrfiB'a:*^ 
zft-svoosmmzo. o i~i owtx . zhizteo. 

l~5wt% U\ *7.h^^il^ 

^T^ffl-rS Z t Ciot, 4>7. h^OSBJteSfcRlWf 

[00 67] «t uxfi, #y y y 7 hfltft^ 

&7;l^ -V2>m*-t L/TJi, 4$§HS6 3-2 64 6 9 
2# % !Kf0|5p3- 2 5 5 1 90^ «fBB¥5- 7 0 7 3 
3^. mW5 - 2 5 8 8 5 9^. OT¥6 - 2158 
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7 4 WfclM** tlX V ^5 t, 0 £ W 5 3. £: **t*£ S. 
[0 0 6 8] JMW9»Z»4. *T. b'JX 

7b) 7jv$-?&. ex (8-*y yyvb) v^r* 
s/?a. ex {f} -8-^;'jy7H m? 

& ex (2-^f;V-8-^'jy7h) 7^5-^ 

A^i/R byx (s-^vyx^b) -<>s/?a. 
b'Jx (5-^f;i/-8-^y;7h) 771,5 -.7 
A, 8-#y b'J^A, b'JX (5-^DD- 
S-^V'jV^b) T^'U^A, ex (5-^DD-8- 
*y b) JVVWJ*. 5, 7 D7l/- 8-4 
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-^yjy^h) (2-7"7h7h) 77V-5— 'i'Adl 

0 . ex (2, 4—>v^7V-8-^y yy^b) 
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